South African adolescents living in poverty are at significant risk for negative outcomes associated with risky sexual activity and substance use. The South African government introduced the Child Support Grant (CSG) to reduce poverty and provide protection from these risks. We use variation in grant receipt by age to estimate potential effects of this unconditional cash transfer program on adolescent outcomes. The study findings suggest that the CSG may play an important role in reducing adolescent risky behaviors, particularly early sexual debut among females. The results also suggest that policy efforts to expand grant access to children up to adulthood and to reduce barriers to maintaining grant access for those living in poverty should improve outcomes for South African adolescents.
Introduction
Adolescence, the period of life between 13 and 18 years, is typically marked by a growing independence from parents, greater reliance on the judgements of peers, and increased exposure and interest in novel activities. At the same time, the adolescent brain is restructuring, with their actions guided much more by the amygdala (the part of brain that is responsible for instinctual reactions) and less by the prefrontal cortex (the part of the brain that controls reasoning) (AACAP, 2011) .
Consequently, adolescents are more susceptible to risky behaviors such as alcohol, tobacco, drugs and early sexual debut. These are global concerns, and yet global sources of data and indicators for tracking and comparing risks of and exposure to these behaviors and their consequences are sorely lacking (Heymann & McNeil, 2013) .
Early sexual debut is of particular concern in environments where HIV prevalence is high. 1 An editorial in the Journal of Adolescent Health (Jaspan, 2011: 227) asserted that the high prevalence of HIV among young people in South Africa reflects "the enormous risk associated with adolescence in South Africa," describing this situation as a "state of emergency" for the country.
In addition, South Africa has one of the highest volumes of per capita alcohol consumption in the world (Parry, 2005) , and alcohol use is consistently associated with sexual risk taking, sexual coercion and heightened risks for HIV infection in southern Africa (Kalichman et al, 2007) . Morojele et al. (2004) found that South African women are more likely to drink with their sex partners. Studies also specifically show that alcohol and other drug use among adolescents and youth in South Africa is associated with sexual risk behavior, and that adolescent alcohol and other drug users are more likely than nonusers to have multiple sexual partners (Brook et al, 2006; Morojele et al., 2006; Plüddemann et al, 2008; Ramsoomar & Morojele, 2012 ) . Furthermore, the role of poverty in influencing youth risky behaviors, particularly involvement in transactional and intergenerational sex and substance use, is increasingly recognized in this research.
Growing evidence suggesting that risky behaviors, particularly sexual activity, vary with household consumption expenditures and income shocks, portends promise for the role of cash transfer programs in helping to mitigate risky behavior, as well as poverty and hunger (Robinson & Yeh, 2009; Wilson, 2012) . Perceptions of a lack of economic opportunity or powerlessness associated with poverty, especially among girls or young women, can lead young people to heavily discount the costs of risky behavior, as they undervalue the future and/or overvalue short-term gratification (Medlin and de Walque, 2008) . Thus, direct cash transfers to the poor by governments have potential not only to reduce poverty and inequality (by redistributing resources to poor households), but also to alter individual and household incentives and decision making in ways that impact short-and long-term outcomes (Fiszbein et al, 2009 ). Indeed, Baird et al. (2012) found in
Malawi that cash transfer programs reduced HIV and HSV-2 infections in adolescent schoolgirls in 4 low-income areas, and that it was not necessary to directly address their sexual behavior to achieve these results.
In this paper, we present findings from a study of the effects of the South African Child Support Grant (CSG), an unconditional cash transfer program, on adolescents' engagement in risky behaviors. When the CSG was first introduced in 1998, the grant was limited to households with children younger than seven years old (Agüero, Carter, and Woolard, 2007) . Over the subsequent fourteen years, the age limit for CSG eligibility increased multiple times, until it was ultimately extended in 2012 to cover children up until their eighteenth birthday (Child Support Grant, 2012) .
These policy changes led to variation in the age of first receipt of the grant (timing) and the duration or dosage of the cash transfer, which we use to investigate the potential effects of an unconditional cash transfer program on children in adolescence, although we do not assert that these relationships are causal. Furthermore, the substantial expansion of the grant's coverage to over 11 million beneficiaries makes it one of the most important policy initiatives to respond to the "state of emergency" faced by South African youth today (SASSA, 2014) .
We begin with a brief review of the literature and the motivation (or theory of change) underlying the role of cash transfers in reducing adolescent risky behaviors. We then provide additional details about the South African CSG along with a description of the data used in the evaluation. The treatment and comparison groups and methodologies applied in evaluating the program effects are described next, followed by the study findings and a discussion of their policy implications. The study results suggest that cash transfer programs may play an important role in reducing risky behaviors among youth who are vulnerable because of their poverty.
Background and Theory of Change
In a seminal study of adolescent engagement in risky behavior, Jessor (1992) In fact, a review of sixteen studies in which cash payments were used to reduce HIV risk associated with sexual activity-by either addressing structural risk factors such as poverty (the large majority of these studies) or by incentivizing behavioral change-found positive changes on sexual behavior in nearly all studies (Pettifor et al., 2012) . Fifteen of these sixteen studies focused on adolescents and were randomized controlled trials (RCTs), and six examined the effects of unconditional cash transfers. Although only one large RCT had preliminary results available on HIV outcomes (at an 18-month follow up), the findings showed a lower HIV prevalence among intervention participants than controls (Baird et al., 2012) . Baird et al.'s (2011) findings from one of the first randomized controlled trials of conditional and unconditional cash transfers in Malawi also
showed that the largest effects of cash transfers on sexual behavior were among adolescent girls who dropped out of school but continued to receive unconditional cash transfers; their likelihood of ever being pregnant was reduced by 27 percent. And although Kohler and Thorton (2012) found no effect on HIV status of incentives offered to reduce sexual behavior, they did find that women were 6.7 percentage points less likely to engage in risky sex.
The literature also distinguishes between risks for initiating or becoming involved in risky behaviors (for those not yet involved) and risks of health and life-compromising outcomes, such as poor school performance, early pregnancy, arrest or incarceration, etc., for those already involved.
Cash transfer programs may have the potential to address both of these types of risks if they reach youth and adolescents early enough. Research showing that increases in household income protect females from early sexual debut (while negative economic shocks increase their probability of early debut) provides support for this potential causal pathway (Dinkelman et al., 2008) . In this study, we examine the effects of the South African CSG (cash transfer) on adolescent behavior for youth who commenced receiving it at an earlier age (and for whom it may help to prevent initiation), as well as for those who did not begin receiving the CSG until adolescence, although we do not make claims of causal attribution based on our analysis.
Program and Evaluation Data
The CSG is a means-tested, unconditional cash transfer program (based on household income) that is paid to the child/adolescent's parent or caregiver (R320, or about USD $21, per month as of October 2014), with corresponding thresholds set at R38,400 per year (about $2,500)
for single caregivers and R76,800 per year (about $5,000) for married couples (Hall, 2013) . Over time, in addition to extending the age of eligibility for the grant, the South African Department of Social Development (DSD) changed application requirements to reduce transaction burdens and barriers to grant receipt, which led to increased take-up rates in poorer areas (Samson, et al., 2011) .
Thus, with expanded take-up among households (particularly those with adolescents), and given the possible sizeable addition to household income of the CSG, we suggest that there is realistic potential for the CSG to have an effect on adolescent behavior and outcomes via the mechanisms discussed in the preceding section. We examine the potential effects of South Africa's (unconditional) cash transfer program on sexual activity and number of sex partners, alcohol use and drug use among adolescents.
Data collection
The data used in this research draws primarily on a survey designed to measure the effects of the CSG in five South African provinces: Western Cape, Eastern Cape, KwaZulu-Natal, Gauteng and Limpopo. These data are complemented by information extracted from the South African Social Security Agency (SASSA) administrative databases. When a caregiver applies for the CSG at a SASSA office, the information provided is entered into a management information system that is used to determine eligibility for the grant and to track grant recipients. Accessing these SASSA data, 8 which include the household location, income for the means test, and age and sex of the child beneficiary, allowed us to construct a sample frame for this study (i.e., children receiving the grant).
The initial plan for evaluating the effects of the CSG on adolescents was to use a recent change in the age of eligibility for the CSG, from 15 to 16 years of age in 2011 (see Figure 1) , that would allow for a comparison of adolescents of a similar age-those just below the new age eligibility cutoff (potential beneficiaries) and those just above (not eligible) for CSG receipt, similar to Eyal and Woolard's (2011) analysis of younger children. In constructing the sample for this analysis, Primary Sampling Units or PSUs-i.e., the geographical areas or physical location where beneficiaries received their payments-were first selected with a probability proportionate to the size of the CSG beneficiary population. 2 Within these selected PSUs, households with a "focal child"
aged 15-16 years old who was a CSG beneficiary were randomly selected using SASSA administrative data that verified the households' eligibility by the means test. In addition, a randomly selected comparison group of households with adolescents age 16-17 years who were not receiving the CSG were also sampled in these PSUs.
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The survey was fielded between October 2010 and March 2011. One questionnaire gathered data from the entire household and another focused in depth on the sampled (focal) child. In addition, a confidential, self-administered survey was completed by adolescents (in a private room)
to gather sensitive information, after which the survey was sealed and handed to the field researcher.
Together, these survey instruments collected detailed information on household wealth, demographic structure, caregiver and other household characteristics; CSG application, enrollment and access; use of the CSG by the household and the adolescent; children's schooling, labor and time allocation, participation in risky behaviors, and many more variables. Of these 1,726 adolescents, 89% (1,531) completed the self-administered, confidential survey.
Analysis of the comparison group of adolescents not receiving the CSG showed that almost half of this subgroup had received the CSG at some point in the past. And among the 439 adolescents in the comparison group who were never CSG beneficiaries, the heads of household had more income from work and were more highly educated, with 22 percent of household heads possessing an education level of 12 years or higher compared to about 8 percent of household heads for adolescents with CSG receipt. Because this subgroup of comparison adolescents with no CSG receipt ever was more advantaged in ways for which we had limited ability to adjust, we were left with an insufficient number of adolescents around the age eligibility cutoff to enable good matches in a regression discontinuity analysis. We therefore excluded adolescent cases from the sample that had never been beneficiaries and shifted to an impact estimation strategy that uses the variation in the length and timing of current and/or past CSG receipt among adolescents to evaluate the program's effects.
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Grant receipt (treatment) among adolescents
Because our analysis is focused on adolescents who had a caregiver that received the CSG at some time in their lives (even if not at the time of the survey), our measures of treatment are constructed to capture "dose," or the number of months the adolescent was exposed to or could benefit from cash transfer receipt. As expected, the age at which adolescents first began receiving the CSG is strongly correlated with the length of time the CSG is received. Figure 2a shows the age at which adolescents first began receiving the CSG, stratified by whether the adolescent was receiving the CSG during adolescence. This graph illustrates the substantial variation in the timing at which the CSG was first received.
What this graph doesn't reveal, however, is the additional variation in grant receipt among the sampled adolescents due to interruptions and disconnections from the CSG following enrolment. Analysis of both SASSA data and information from the household survey that asked if receipt of the CSG had ever been interrupted indicated that 60 percent of all adolescents in this sample had experienced an interruption in CSG receipt (or permanent disconnection) at some point.
The average "dose loss" among the sampled adolescents was approximately 20 months of cash transfer receipt; and among those whose grants were stopped in error, the average loss of benefits was considerably higher, at over 30 months. Accounting for these interruptions and disconnections reduces the sample size to 927 adolescents (459 males and 468 females), as some of the detailed information on grant receipt included dates that were contradictory or chronologically improbable.
5 Figure 2b shows the total number of months the CSG was received, accounting for any interruptions or disconnections in grant receipt, stratified by gender. The number of adolescents (subsample size) in each "dosage bin" is also indicated in this graph. The dosage patterns are fairly similar for males and females. Table 1 presents descriptive statistics for all measures used in this study by gender of the adolescent, including adolescent and household characteristics, treatment measures and adolescent outcomes.
Outcomes and mechanisms for producing them
Past studies have found effects of the CSG on school attendance, nutrition and child hunger, child labor (measured in hours children spent collecting water and fuel) and labor force participation in the household (see a discussion of these studies in Samson et al., 2011) . However, this study is one of the first to look in greater detail at the potential effects of South Africa's CSG on adolescent risky behaviors. In addition, it examines the role of cash transfers in reducing risky behaviors in a fully scaled up cash transfer program, allowing for insights into some of the challenges of program implementation, such as those involved in getting children enrolled early and maintaining their 11 connection to the grant. As discussed above, there is increasing evidence that risky behaviors can be mitigated by interventions such as cash transfer programs that disrupt the link between poverty and participation in risky behaviors (Robinson & Yeh, 2009; Pettifor et al., 2012) . The qualitative field research that preceded the administration of household and adolescent questionnaires in the CSG evaluation generated important information about how cash transfers might play a role in reducing risky behaviors such as transactional sex among adolescents. For example, the fieldwork report (DSD, SASSA and UNICEF, 2011) described accounts of teenage girls dating older men in order to obtain cash, food, clothing, gifts and transport, where at times the gifts also extended to the family (e.g., a partner buying groceries for the household) or even where adults in the household had facilitated sexual relationships between a child in their care and older men because of the financial benefit to the household or caregiver. Although the qualitative research also identified other social or psychological drivers of these relationships, the research team determined that "primarily, adults and adolescents describe these relationships in stark economic terms" (p. 7), and community members believed that receiving the grant in adolescence could have some protective effect, including from some of the related risks of drug and alcohol use.
Pettifor et al. (2012) also point out that who in the household receives the cash transfer is likely a factor in its effects on behavior. They find in one pilot study that young women with access to their own income were able to make safer choices in sex partners, regardless of whether the cash transfer included conditions, and that these young women were less likely to have older partners or sex in exchange for money. The surveys fielded in our study asked households and adolescents about who received the CSG and how it was spent by household members. In South Africa, the cash transfers are paid primarily to a female caregiver, and the qualitative study (DSD, SASSA and UNICEF, 2011) confirmed that men were given very little access to the grant money. In the household survey, 90 percent of the households indicated that they spent the transfer primarily on the eligible child, and 76 percent reported giving "pocket money" to the adolescent from the CSG in the last month. In fact, the qualitative research ((DSD, SASSA and UNICEF, 2011, p. 49) described the adolescents as having "access and power to demand or negotiate" a share of the CSG-that is, adolescents were aware of their "right" to the grant, as illustrated by this quote from one mother/caregiver about her adolescent son:
"'Mom, don't forget that the 1st is pay day, there is something at the shops and I need it, so put me on the budget.' If I say: 'I don't have money', he will tell me: 'You will use
In the adolescent survey, 69 percent of both female and male adolescents indicated that they received some part of the CSG (typically less than one half of the monthly cash transfer value) to spend on their own. Both household respondents and the adolescents indicated that their primary expenditures were on consumption (food), followed by educational expenses. The literature suggests that providing recipients' with cash can increase their access to better food and educational opportunities, which in turn affects their preferences for healthier behaviors (Pettifor et al., 2012) .
The qualitative study of the CSG also noted that adolescent girls have fewer income-earning options than boys, especially in rural areas, and they were accordingly more likely to be driven to transactional sex by their poverty (DSD, SASSA and UNICEF, 2011) .
The administration of the confidential survey to adolescents also yielded new data to quantitatively analyze the scope and implications of the risks to adolescents and the potential of the CSG to ameliorate them. In response to a question asking them to identify the main problems that teenagers face in their community, nearly two-thirds (65%) of South African adolescents in this sample identified pregnancy as a problem, followed by alcohol or drug use (accounting for another nearly 18 percent of the responses). Accordingly, we analyzed the effects of the CSG on the following risky behaviors: sexual debut, the number of sex partners, pregnancy, alcohol use, drug use 13 and selling drugs. We use an indicator variable, "never had sex," to measure whether the adolescent had made his or her sexual debut (i.e., equal to 1 if the adolescent never had sexual intercourse); the number of sex partners is an interval measure (and includes the value zero for those who are not sexually active), and pregnancy is an indicator of "ever pregnant." Male adolescents were about twice as likely as female adolescents to report having sexual intercourse (18% vs. 9.5%). More adolescents reported having a sexual partner than reported having sexual intercourse (21% for males and 12% for females); of those reporting a sex partner, 44 percent of adolescent males had more than one sex partner, compared to 27 percent of adolescent females. Alcohol use is measured as "never drank alcohol," and drug use as "never used drugs." About one-third of these adolescents had started drinking alcohol and another quarter had initiated drug use, but rates of alcohol and drug use were higher for males than females (see Table 1 ). Finally, a relatively smaller fraction of adolescent males (5%) had engaged in selling drugs, and about 3 percent of adolescent females also reported selling drugs. In presenting the findings of the analysis below, we show the results separately for males and females.
Methods and Model Specifications
In assessing the effects of the CSG, a random assignment design was not feasible; it was prohibited by the South African constitution, and by 2011, enrollment of the target population was so high that it was difficult to find a sample of eligible children who were not currently or formerly enrolled (as we found in the fieldwork). In addition, we have to rely on a single, cross-sectional survey, combined with SASSA administrative data, for the analysis. At the same time, we know that CSG dosage and timing of benefit receipt (early vs. late) may matter for youth outcomes, where earlier (and presumably longer) grant receipt has been found to be associated with larger positive effects on schooling and health (de Janvry and Sadoulet, 2006; Leroy, et al., 2009; Heinrich et al., 2013; DSD, SASSA and UNICEF, 2012) .
14 Because our estimation sample consists only of adolescents who were CSG beneficiaries at some point in their lives, we are not modelling selection into the CSG, but we still need to be concerned with the potential for selection bias in the timing and length of CSG receipt. The qualitative research that preceded the survey data collection provided the opportunity to probe for information about individuals' experiences with the CSG, how they became aware of program changes, the application process, any grant disruptions and household efforts to reapply, their interactions with the social welfare offices and related issues that might affect when the grant was first accessed and how long the grant was received. The qualitative research findings, in turn, informed the design of the household and adolescent surveys with the explicit intention of empirically measuring factors that influenced selection into different levels (months) of CSG receipt and the timing (earlier or later in the child's life).
We address the problem of selection into levels or doses of treatment and the timing of treatment using propensity score matching (PSM), in which we construct a statistical comparison group by matching treated units to comparison units with similar values of the propensity to receive a given level of program benefits or to receive them at a particular time. 6 In assessing the effects of cash transfer dosage on program outcomes of interest, we use an extension of PSM-generalized propensity score matching (or GPS), developed by Hirano and Imbens (2004) . In this approach, we adjust for selection into levels (number of months) of treatment and estimate a "dose-response function," where the dose is measured in months of cash transfers, and the response is the effect of that level of transfers on a given outcome of interest. Because the duration of CSG receipt is not a random variable, failing to control for factors that affect both the dosage of transfers received and the outcomes of interest would contribute to bias in this estimated relationship (i.e., violating the conditional independence assumption propensity score (GPS), R, is defined as R = r(T, X), so that under this assumption and within strata with the same value of r(T, X), the probability that T = t does not depend on the value of X (Hirano and Imbens 2004). We estimate values of the GPS using maximum likelihood, assuming the treatment variable is normally distributed, conditional on the covariates X:
We check the balancing properties by dividing the sample into four equal intervals (quartiles) based on the distribution of the treatment variable. We then divide each group into five blocks by the quintiles of the GPS using only the GPS distribution of households within that interval. Within those blocks, we calculate differences in means of covariates in X for adolescents in a given block compared to adolescents in the same group but in different blocks. In effect, we are testing whether covariate means of adolescents belonging to a given treatment-level group are significantly different from those of adolescents with a different treatment level but similar GPS (Kluve et al., 2012) . The t-statistic of the differences-in-means between a given treatment-level group and all other groups (that indicates whether balance is achieved) is calculated as a weighted average over the five blocks in each treatment-level group. The dose-response function, which we present in tables as well as graphically, is estimated as the average potential outcome at specified levels of treatment (CSG receipt), with bootstrap methods used to calculate standard errors and confidence intervals.
In assessing the implications of the timing of CSG receipt, we use PSM, where "treatment"
is an indicator (equal to one) if the child receives the CSG during adolescence and zero if the adolescent is not receiving the grant in adolescence. In this analysis, we exact match on adolescents' dosages of grant receipt (and match on other variables as described below), and then estimate the effects of receiving the grant in adolescence on risky behaviors. We hypothesize that among adolescents with the same total dosages of the CSG, those who receive the grant in adolescence will have more favorable outcomes (i.e., lower rates of risky behavior).
First-stage estimation of grant receipt
Anticipating the data demands of a nonexperimental evaluation and the importance of thoroughly understanding selection into levels and timing of grant receipt, the household and adolescent surveys (informed by the qualitative study) were designed to collect information that could be used to predict treatment levels, in addition to grant access. These variables included:
adolescent and household demographic characteristics; measures of their awareness and knowledge of the CSG eligibility criteria (including the age of eligibility that rose over time); caregiver efforts to apply (and re-apply), transaction costs such as time spent waiting to reapply and document requirements, and geographical measures. In analyzing the effects of varying CSG dosages (among grant recipients), these variables entered into the first-stage GPS model as described above. In PSM models, these same variables were used to predict grant receipt during adolescence. getting access to the grant at a later age and being older at the time of the 2011 survey were the strongest predictors of total months of grant receipt; as expected, those who started receiving the grant later in their childhood had significantly lower "doses" of grant receipt (i.e., approximately 10 months less for each year later they started). There is little relationship between the household head's education level and months of grant receipt; however, male adolescents with a disabled household head received the grant for nine months longer on average. Male and female adolescents from informal settlements received substantially fewer months of grant receipt on average (almost 10 months fewer for males and about 12 months fewer for females), although female adolescents from one of the relatively better-off provinces, Western Cape, also had significantly lower CSG dosages (9 months less) than those from the reference province, Kwa-Zulu Natal (a relatively poorer province). A few factors associated with the implementation of the CSG, which could vary both within and across social welfare offices and communities, were also statistically significant determinants of the number of months of cash transfers received by male adolescents. Each hour spent waiting to re-apply for the CSG (implying some interruption had occurred) reduced male adolescent's cash transfer receipt by more than 11 months, while problems producing documentation at application reduced their grant receipt by more than seven months on average.
Together, these factors explained about three-fourths of the variation in CSG receipt among adolescents in this sample. It is this variation that we draw on estimating the effects of different levels of treatment (i.e., CSG doses), although we acknowledge that we are primarily identifying associations rather than causal effects, given the potential for omitted variable bias in estimating selection into different levels of treatment (or months of cash transfers).
Relationship between Cash Transfer Receipt and Adolescent Risky Behaviors
CSG dosage and adolescent sexual debut and sexual partners GPS models were estimated to explore the relationship between months of CSG receipt and abstinence from sexual intercourse. We show these results separately for females and males in Figures 3a and 3b , respectively, and in Table 3 . Table 3 presents the dose-response effects from the GPS estimation, where for a specific level of CSG grant receipt-ranging from 10 to 150 months, in 10-month increments-it shows the predicted probability that an adolescent had not made his or her sexual debut. Based on these estimates, as well as from eyeballing the graphical display of results in Figures 3a and 3b , it is clear that adolescent females are overall more likely to refrain from sexual intercourse than males, and their sexual debut appears to be considerably more sensitive to grant receipt. While the relationship between months of cash transfer receipt and sexual debut is basically flat (no effect) for adolescent males, the probability that females report that they had not made their sexual debut is (statistically) significantly higher as months of CSG receipt increase, rising steadily from 0.843 to 0.973 at the highest levels of CSG receipt. We also examined the relationship between months of CSG receipt and the number of sexual partners adolescents had, and here we found similar patterns in results for males and females. 
CSG effects on adolescent alcohol and drug use and selling of drugs
The results of the GPS estimation of the relationship between months of cash transfer receipt and abstinence from alcohol and drugs did not show any statistically significant relationships.
For females, the dose-response estimates steadily predict, across the different levels of grant receipt, that approximately 70 percent of female adolescents abstain from alcohol use. For males, the GPS dose-response estimates also show a fairly straight line, predicting that regardless of the level of grant receipt, about 60-63 percent of male adolescents abstain from alcohol use. The GPS results for drug use similarly showed a lack of an association between cash transfer receipt and drug use for both male and female adolescents, and thus, for brevity, we do not present these results graphically (for alcohol or drug use) here.
However, we did see an association between cash transfer receipt and engagement in selling drugs by adolescent males. The results of this GPS analysis for both males and females are shown in also motivated by poverty and financial need in the household, it seems plausible that receipt of the CSG could contribute to a reduction in engagement in this risky behavior. The qualitative field research suggested the likelihood of financial motivations for adolescents' involvement in selling drugs, as exemplified by this quote from a focus group participant: "There are older people who send this kid to sell drugs. You will see your child no longer wants to stay at home but is always on the street. These kids, they go for it because they want money" (p. 57).
Timing of cash transfer receipt and effects on adolescent risky behavior
In a final set of analyses, we explore the implications of the timing of CSG receipt, i.e., of receiving the CSG during adolescence, on adolescent engagement in these risky behaviors. The receipt of the CSG in adolescence was made possible by increases in the age of CSG eligibility, starting in 2006 up to age 14 and all the way up to age 18 by 2012 (as shown in Figure 1 ). We hypothesize that adolescents who were receiving the grant during adolescence would be less likely to engage in risky behaviors.
In these analyses, we employ PSM with exact matching and a nearest neighbor strategy to examine the implications of the timing of grant receipt. We exact match on actual dosages of grant receipt (i.e., comparing those who receive the CSG for the same number of months during the course of their childhood), and then estimate the effects of receiving the grant while an adolescent on outcomes associated with risky behaviors. We estimate these models separately for males and females and adjust the tolerance band (or caliper) in the matching procedure to ensure that we have exact matches on dose per month for all cases in the estimation sample, as required by the matching technique we use.
9 Table 6 presents the results of these analyses, which show the differences in outcomes for adolescents who were receiving the grant in adolescence compared to those who were not receiving the grant in adolescence (adjusting via exact matching for total months of grant receipt). For females, receiving the grant in adolescence is associated with a (statistically) significantly higher probability (11 percentage points) that they have not made their sexual debut. In addition, the number of sexual partners female adolescents had is lower by about one-third when they received the CSG in adolescence. We also estimated the probability that female adolescents had ever been pregnant, and the results in Table 6 show that the probability of having ever been pregnant is about 10.5 percentage points lower if the CSG was received in adolescence. The patterns for the other outcomes for females all suggest that cash transfer receipt in adolescence is associated with lower rates of risky behaviors (i.e., higher rates of abstinence from alcohol and drugs and a lower probability that females engaged in selling drugs), although these estimates are not statistically significant.
For males, receiving the grant in adolescence also predicts lower rates of engagement in risky behaviors, but only the likelihood that they refrain from alcohol use is a statistically significant association (i.e., predicting a higher rate of abstinence by about 12 percentage points). Together, these findings seem to suggest that beyond the relationship between dosage and adolescent outcomes, receiving the CSG in adolescence might provide some additional protection from engagement in risky behaviors during the teenage years.
Balancing test results, bounds from partial identification methods and limitations
For all of the matching analyses, after-matching balancing tests were performed to assess statistical equivalence across adolescents in the treatment and comparison states. Balance was achieved for all covariates in the PSM nearest neighbor matching analysis of the effects of the timing of CSG receipt. 10 Covariate balance in the GPS analyses generally fared well, although at the extreme ends of the distribution of months of cash transfer receipt, there was some imbalance in matching on the age at first receipt of the CSG. In addition, there were a few other covariates that did not balance in one or more of the treatment intervals; Appendix Table A .1 provides a summary of these results and identifies the covariates that did not balance in a given treatment interval. Given the number of covariates included in the models (25), it is possible that some of these statistically significant differences (identified in the balancing tests) are due to chance (i.e., random error).
We also used partial identification methods developed by Manski and Pepper (2000) and approaches to applying them demonstrated by Kreider et al. (2012) and McCarthy et al. (2015) to estimate the effects of receiving the CSG in adolescence under less stringent assumptions than are required for generating point estimates. We are particularly interested in whether the bounds on our parameter of interest include zero (in varying specifications for their estimation). Because this method requires both binary treatment and binary outcome measure, we can only generate these bounds for our estimates of the effects of receiving the CSG in adolescence (where the treatment=1 if the CSG was received in adolescence) and for adolescent outcomes that are binary. Thus, we estimated these bounds for the two statistically significant outcomes for females that meet these requirements (i.e., have not made their sexual debut and ever pregnant), and for the one statistically significant, binary outcome for males (abstinence from alcohol), as shown in Table 6 . We used the number of months of CSG receipt (subdivided into three groups or cells for calculating the bounds)
as the monotone instrumental variable (MIV), which assumes that the latent probability of a good outcome conditional on treatment assignment varies (weakly) monotonically with this variable. We performed these analyses with each possible specification: monotone treatment selection (MTS), both positive and negative; monotone treatment response (MTR), and the combinations MTS and MTR; MIV and MTS; and MIV, MTS and MTR.
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Appendix Table A .2 presents the results of the bounds estimation for the three outcomes and six alternative specifications and varying assumed rates of measurement error in the outcome (1%, 2%, 5% and 10%). For the outcomes of no sexual debut and no alcohol consumption, we present the results of MTS with negative selection, and for the outcome ever pregnant, we present the results of MTS for positive selection (as most applicable). The estimated bounds generated under the various assumptions (MTS; MTS and MTR; MIV and MTS; and MIV, MTS and MTR) lend support to our interpretation of these estimated effects as not spurious. That is, in nearly every specification, the bounds do not include zero, and invoking the monotonicity assumptions (including monotone treatment response) tightens the bounds, as expected.
Although we believe these tests and bounds calculations suggest a positive association between CSG receipt and better outcomes in adolescence for South African youth, we want to reiterate that we are not arguing for a causal interpretation of the estimated effects, due to the possibility of unmeasured selection into treatment levels and given that balance is not achieved on all covariates used in predicting selection into levels of treatment.
Conclusion
This study presents suggestive evidence that cash transfer programs can play an important role in reducing risky behaviors among youth who are vulnerable or at risk because of their poverty, although we do not claim to have identified causal relationships between cash transfer receipt and youth risky behaviors in this study. Larger doses or durations of cash transfer receipt appear to have a greater protective effect for adolescent females, given the observed associations between CSG dosage and the likelihood that they delay their sexual debut and refrain from engaging in sex with multiple partners. The fact that both female and male adolescents who received the CSG for more months had fewer sexual partners might imply that the type of sexual activity being reduced is a riskier type (e.g., transactional sex). In addition, the association observed between increased CSG dosage and lower rates of engagement in selling drugs by adolescent males also suggests that financial need might be driving some of the participation in these risky behaviors, and that cash transfers provided for adolescent children might therefore help to reduce them. And finally, controlling for the duration of treatment, grant receipt in adolescence appears to provide extra protection against a number of these risky behaviors, particularly for females.
These findings lend support to suggestive evidence in the literature that programs or interventions that are comprehensive-in this case, a cash transfer program that does not impose conditions or target particular behaviors-have potential to reduce exposure to multiple types of risks, such as those investigated in this analysis. These results are also notable because they appear to substantiate, as did the Malawi experimental study that compared conditional and unconditional cash transfer programs, that unconditional cash transfers may have important effects on female sexual behavior and adolescent pregnancies (Baird et al., 2011) .
In this regard, the results also imply support for recent policy changes made by the government of South Africa that have increased access among the poorest households to the Child Support Grant. Extending the age of eligibility for the CSG up to 18 years (when children become adults) has allowed many more economically disadvantaged adolescents the opportunity to receive cash transfers. In addition, other policy changes have simplified the application process and reduced onerous requirements that had limited take-up in very poor areas and led to unintended interruptions and disconnections from the grant, as well as to lower overall months of grant receipt (Delany, Ismail, Graham, and Ramkisson, 2008; Heinrich and Brill, 2015) . The results of this study suggest that these policy efforts to expand grant access to children up to adulthood and to reduce barriers to maintaining grant access while poor should improve outcomes for South African adolescents.
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Finally, the findings of this study also present a concern for adolescents who first began receiving the CSG in the middle age range of childhood and were less likely to be in households receiving the CSG at the time of adolescence. It is plausible that this observed pattern of access to the CSG may be a policy implementation artifact, possibly related to the changes in the age of eligibility for the CSG over time, where some youth were not reached at an early age and also did not stay connected with the CSG through their teenage years due to lack of information or outreach.
Further exploration of this pattern of grant access showed that adolescents in Limpopo and Eastern
Cape, followed by Kwa-Zulu Natal (the three poorest provinces), had significantly lower rates of current CSG receipt for adolescents who first began receiving the CSG between age 10 and 13 years.
An important policy implication that follows from this study is that greater efforts should be made to ensure continuous access to the CSG by households with eligible children through adolescence, so that the potential benefits of the cash transfer program may be fully realized. Table 1 ). 
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